.IVIonday, May 16. 2005 4:55 PM 



Barschall 1-914-332-7719 



REVISIONS TO CLAIMS 



i 1 . (currently amended) A multi-poini touch pad, comprisiug: 

' « touch layer having a top surface and a holiom swlace; 

3 a phiralily of pressure sensing devices coupled to the bottom surlace of the touch layer 

4 such that touch pressure applied lo the top surface will impart pressure to the pressure sensing 

5 devices near the location of the touch pressure; and 

0 ai leiist one processor coupled to the pressure sensing devices and constructed to calcutalc 

7 locations of at least two points on the top surtlice being simultaneously touched based on 



8 
9 
10 

II 

12 
13 



pressure sensing readings from the pressure sensing device s, wherein 

each pressure sensing device cmils a si^al rcprcsenlative of an amount of press ure at 
tliat devic e: and 

the locations of the at le ast tw o points are derive d siinultancouslv using flcornetricaliv 
bxisc d calculations departing fro m d ifferences in the amount ol>ressurc dete cted at 
distinct ones of the orossurc sensors . 

2, (Original) The touch pad of claim 1, wherein tlic processor is also constnictcd to 
calculate the pressure applied at each point being touched. 



] 3. (Previously Presented) 'Ilie touch pad of claim 1, wherein the pressure sensing 

7. devices comprise sensors selecljed from the group consisting of force sensing resistors, 
3 piezoelectric sensors and capacitive touch sensors. 
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REVISIONS TO CI AIMS 

4. deviously Prcf^^nted) The touch pad of claim 1, wherein each of the pressure 
sensing devices comprises a strdiii gauge. 

5. (Original) The touch pad of claim 1, wherein the processor h a digital signal 
processor (DSP). 

6. (Previously Presented) The touch pad of claim 1, wherein the pressure sensing 
devices are arranged in a matrix. 

7. (Pi'cviously PrcsentecO I hc touch pad of claim 4, wherein the pressure sensing 
devices are arranged in a matrix. 

1 8. (Previously Presented) The touch pad of claim 1 , wherein the processor is 

2 constructed to perform the following algorithm: 

3 a. sampling the pressure sensing readings fhom the plurality of pressure sensing devices; 

4 b. calculating locations of one or more touches on the touch pad; 

s c. calculating tlie amount of pressure exerted on each touch on the touch pad; and 

0 d. outpulling calculation data. 



9. (currently amended) A m > ilti-noint touch pad, compri sing: 
a touch laver having a top surf ace and a bottom surface: 
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11 

17. 
13 
H 
15 



REVISIONS TO CT.ATMS 

a pluralitv of pressure sensing devices coupled to the bottom surface of tl\c touch lay er 
such that to uch pressur e applied to ttic top surface will impart pre^ure to the pressur e sensing 
devices near the location of tlie touch pressuire; and 

at least one processor coupled U> the pressure sensint^ devices and c ofi^ructed to calcul ate 
locations of at least two points on the top surface hcin& siniu]taneouj>lv touched based on 
pressure sensing readings from the pressure sensing devices, 

wherein the processor is constructed to pe r form the following algorithm: 

sampling the press ure sensing readings from tlie plurality of pressure sensing 

devices: 

b, calculating locations oi^onc or mo re touche s on the touch pad; 

c, calculating the amoimt of prcssiux? exerted on each touch on tlic touch pad: and 

d, outputtittft ca lculation d ata: and 
fhc touch pad of claim 8, wherei n : 



16 the algorithm contains known positions of the prcssiux^ sensing devices on the multi-point 

17 touch pad; 

i« the known positions ol' the presjixirc sensing devices arc identified with the following 

19 formula: (a J, b^ i), i =• 1 , 2, . . , , N, where N is a munher of pressure sensing devices, and the 

20 measured pressures of the pressure sensing devices are p_i, i = 1 > 2> . . N; 

21 the positions of the touch point*; on the multi-point touch pad are identified with the 

22 following formula: (xj.yj),j ^ 1,2, M, whereM is aknown numbcrof the touch points 

23 tiiat is less than N, and x j and yj are unknown and will be detennined by the calculations of Ae 

24 fomiula; 
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RKVISIONS TO CLAIMS 

25 the pressures of the touch points identified with the Ibmiuia: 7j\ j = 1 , 2 M, 

26 which arc also to be caJculuted using the algorithm; 

27 the aigoriihm transfers the sampling daui from a DSP sampling module to a processor 

28 calculation module where the algorithm calculates the positions and pitjasum. of the touch points 
79 using the following formula; p i - w( |(x_l , 1 ) ^ (aj, bj)j ) z J + w( |(x^2, yJ2) - (aj, 

30 bj)|)z_2 K..+ w(|(x M,y_M)-(aJ.bj)j)z.Hi-l,...,N;wherew(|x J.yj}-(a i,bj)|) 

31 is a weighting factor that reflects the effect of pressure zj on pj; 

32 the algorithm calculates thai: w( |(x yj) (aj. bj)| ) is a function of a distance 

33 between the touch point (x J, yj) and the sensor IcKation (aj, b i); 

M the algorithm calculates that l(xj, yJ) - (a J, b_i)| - sqrt((x j - aj)* (xj - aj) (yJ - 

bj)* (yJ - b..i)) ds being a distance between the touch point oi'j and the sensor i using the 

36 notation **sqrt'' as being representative o(* square root. 

1 10. (ciurently amended) A method of controlling an application with a touch pad, 

2 comprising the steps of: 

3 providing a touch pad having a touch surface with a bottom and a top and a plurality of 

4 pressure sensors arranged under the touch surface and coupled to the bottom of the touch 

5 surlace; 

6 sending a signal to a processor corresponding to a pressure at each sensor when the top of 

7 the touch suiiace is simultanoously touched at two or more touch points; and 

8 performing an algortthtn to determine locations of the two or more touch points based on 



9 
10 



comparing the pressure at each of the sensors^ 
whgrein 
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11 



♦ each pressure sensing device emits a signal representative of an amounl ofpressu re at 



that device: aiid 



13 



• ttie locations of the at least tyo points arc derived simultaneously using geomeiricallv 



M 



ba§cd c alculations dijpariinK Irom dTfferences in t h e ainoimi t>f^ pressure detected nt 



of the pressure ^nsors > 



1 1 , (Original) The method of claim 10, further comprising the step ol: 
calculating the pressure applied at each point being touched. 

1 12. (Previously Presented) The method of claim 10, wherein the pressure sensors are 

2 selected from the group consisting of force sensing resistors, piezoelectric sensors and capacitivc 

3 touch sensors. 

13. (Previously Presented) The method of claim 10, wherein the pressure sensors comprise 
strain gauges. 

14. (Previously Presented) The method of claim l U, wherein the processor is a digital signal 
processor (DSP). 

15. (Previously Presented) The method of claim 10, whcrdn the prcjwmre 5tcnsor3 arc 
arranged in a matrix configuraticm. 
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RliVlSIONS TO CLAIMS 

16. (Pi^ously Presented) A method of claim 1 3. wherein the pressure sensor, arc arranged 



in a matrix. 



1 17. (Previously Presented) The method of claim 10 wherein the alg„rithn, comprises the 

2 steps of; 



3 



4 



S 



a. sampling the signals from the pl urality o/ prcssure sensors; 

b. calculating locations of one or more touches on the touch pad; 

c. calculating the amount of pressure exerted on each touch on the touch pad; and 
6 d. outputting calculation data from tlic algorithm to control the application. 



18. (currently amended) A metliod of contmHinf^ fln anplicfllit>n with a touch pa^l, 
ct)innriginy the <Ht^K nf- 



Pfpvi^iBB a touch pad having a to uch surface with a botlnm and a too an d a plurality of 
mi«ayiB-SC|isors_a]y anged unde r the touc h surface and coupled i» the hf.ir^i^ of the tou ch 
aurface: 

sending a signal to a p rocessor corrcanondiTig to th<ft a pressure at each s ensor when die 
lomtf the touch surfac e is .shnuHaneou s lv touched at two or more touch points: an d 
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8 
9 

10 

11 



BCTformintf an aJsorilhm to determine l«c!atin ns of the two or more touch p »int<s ha^^>j^n 
compariiiQ the pressure at each of the sensors 
The method ot" claim 10 furth e r comprising the steps of: 

idcntltVing positions of the pressure sensors with the formula: (u_i, b i), i = I, 2, N, 

12 where N is the number ol' pressure sensors, and the measured pressures of the pressure sensors 

13 arepj,i= 1,2, ...,N; 

14 programming the positions of the touch pomts on ihe multi-point touch pad as (x J, yj), j 

15 - 1, 2, . M, where M is a known number of the touch points that is less than N, and xj and yj 

16 arc unknown and will be determined by the calculations of the algorithm; 

n quantifying the pressures of the touch points with the Ibrmula z J, j - 1 , 2, using 

18 the algorithm; 

iransterring sampiing data Hx>m a sampling module to a calculation module; 

20 calculating the positions and pressures of the touch points using the fol lowing fonnula: 

21 pj = w(|(xj,yj.)-(aj,bj)|)zj +w(|(x_2,y_2)-(aJ,b.i)|)z_2+.,J w(|(x_M,y..M) 
27 (a J, b . i)|)2 M, i = I , . . N; where w( |(xj, yJ) - (a . i, i)| ) is a weighting factor that rellects 

23 the cHect ol'pressure z_j on p_i using the algorithm; 

24 calculating (hat: w( |(x j, y . j) - (a. i, b i)| ) is a function of a distance between the touch 

25 point (xJ, yJ) and the sensor location (a_i, b_i) using the aigoritlmi; 

26 calculating that |(x j, y j) ■ (a i^ b i)| ~ sqrt((x_j - a i)* (x j - a_i) - (y J - b_i)* (yJ - 

27 b_i)) us being a distance between the touch point of j and the sensor i u^ing the notation **5qrt** as 

28 representing square root using the algorithm. 
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REVISIONS TO CLAIMS 

1 19. (currently aintfnded) A method, comprising: 

2 receiving a plurality ol' signals from a plurality of pressure sens<)rs in a touch pad, the 
J signals representing a plurality of pressures detected by the pressure sensors when the touch pad 

4 is simullaneously touched at two or more touch points: 

5 identi lying locations of the two or more touch points using the plurality of signals; and 

6 identifying pressures applied to the two or more touch points using the plurality of 

7 signals^ 

« wherein 

^ • each pressure sensor emits a signal representative of an amount of pressure s^X that 

10 sensor; and 

n » the locations of the at least two points are derived simultancoaslv using geometrically 

12 base d calculations departinfe from difference?^ I'n the amount of pres sure detected at 

13 distinct ones of the pressure sensors . 

1 20. CPrcviously Presented) The method of Claim 19, wherein: 

2 the plurality of pressure sensors cornpri»e a phirtiUty of strain gauges; 

3 each of the strain gauges comprises a pair oJ'sensor wires; and 

4 the pressure associated with at least one of the touch points causes a change in a 
s resistance of at least one of the strain gauges^ the change in resistance being transmitted through 
6 the pair of sensor wiit::<> ol*t}ie at least one strain gauge. 



21. (cancelled) 
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REVISIONS TO CLAIMS 

22. (previously presented) A device comprising the pad of claim I, further comprising a 
processor for inteipretiiig the simultaneous touches as mu^Jicai. 
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